Rofecoxib regulates the expression of genes related to the matrix metalloproteinase pathway in humans: implication for the adverse effects of cyclooxygenase-2 inhibitors.
Cyclooxygenase-2 (COX-2) and COX-2-derived prostaglandins contribute to acute inflammation and pain, as well as resolution of inflammation; inhibition of COX-2 results in persistence of inflammation. Because matrix metalloproteinases (MMPs) play an essential role in inflammatory tissue injury and their activity is regulated by COX-2-derived prostaglandin E2, we evaluated whether COX-2 inhibition is associated with MMP overexpression during acute inflammation. A total of 102 oral mucosal biopsy specimens were taken from 51 healthy volunteers who required extraction of impacted third molars. Subjects randomly received either rofecoxib (50 mg daily), ibuprofen (400 mg 4 times per day), or placebo 90 minutes before surgery and up to 48 hours after surgery. Total ribonucleic acid extracted from each biopsy specimen was used to analyze changes in gene expression related to the MMP pathway after tissue injury and drug treatments by use of microarray and quantitative real-time polymerase chain reaction in this clinical model of acute inflammation. Following tissue injury, rofecoxib increased the expression of genes associated with degradation of the extracellular matrix, including MMP-1 (64.7 +/- 6.5, P = .010), MMP-3 (41.7 +/- 4.8, P = .007), PLAT (encoding tissue plasminogen activator) (10.9 +/- 4.6, P = .032), and IL8 (encoding interleukin 8) (8.3 +/- 6.7, P = .020), and decreased the expression of TIMP3 (encoding tissue inhibitor of metalloproteinase 3) (6.2 +/- 2.8, P = .027). Ibuprofen produced similar effects on the expression of MMP-1 (23.4 +/- 5.0, P = .016) and MMP-3 (26.3 +/- 4.2, P = .003). In contrast, the expression of these genes was not statistically changed after tissue injury in the placebo group. The microarray data were in concordance with the changes in gene expression confirmed by quantitative real-time polymerase chain reaction. These findings provide evidence at the transcriptional level that inhibition of COX-2, in the presence of acute inflammation, induces changes in gene expression related to the MMP pathway. These changes may contribute to the adverse effects attributed to COX-2 inhibition by interfering with resolution of inflammation.